MONTHLY WEATHER REVIEW,

DECEMBER, 1875.

"~ WAR DEPARTMENT,

@ﬂicc cr tlle ﬂ“,hieﬂ gignal @ﬂiw{,

DIVISION OF

Teononaus axp Rerorrs pon THE BENerir oF CoMMERCE AND AGRICULTORE.
INTRODUCTION,.

The present review of the atmosphieric phenomena during December, 1875, is based
upon, first, the tri-gaily simultancons observations charted at this office for the study and
preparation of the weather predictions (the international simultaneous observations
have not been nsed); second, the reports of morthly means and abstracts from 475
statious classificd as Canadian, Naval Hospitals, Army Posts, Volunteer, Marine and
Uunited States Signal Service ; third, such vewspaper reports as seemed reliuble. -

The mouth of Deeewber has heen, iu general. warked by the following peeuliarities :

First, the high barometric pressure, with infrequent and feeble storns in the United
States.

Second, the high temperature, the average of the month being in the Ohio valley
and Northwest, ten degrees above the normal. In the Southwest aud Mississippi valley
and westward to the Pucific, the month has becn oue of, if not the warmest on record.

Third, the large excess of rainfall in Oregon.

Fourth, alost total absence of auroras.

BAROMETRIC PRESSURE.

In general—The general distribution of atmospheric pressure during the month is
shown by the isobars of Chart No. II. With scarcely an exception the average pressure
for this month is from 0.15 to 0.20 inch below that for December. 1874, and somewhat
below the mean for the past five ycars. The areas of low and high pressure have been
neither numerousn or intense ; the paths of the former have kept to the northwarl of
their average route; the areas of high pressure have appeared to follow the Mississippi
“valley southward rather than southeastward until they reached the Gulf coast.

Areas of Low Baromeler—During the month eight important barometric minima
have occurred at Portland, Or., six of which, those of the 1st, 3d, 18-i9th, 24th, 27-
28th and 31st, were of sufficient extent, or were central in such southern latitudes, as to
produce sensible effects among our stations on the east side of the Rocky mountains.
Several small and temporary minima seem to have originated during the month on the
plains of the West and the Southwest. These were, however, the necessary results of
the warm southerly winds blowing over these plains northward toward such regions of
low barometer as passed from the Pacific coast into British America. Thus the
storms west of the Mississippi have frequently been due to those occurring a few days
earlier on the Pacific coast, and might, with some propriety, be traced backward to
themn; they have first appeared as long, narrow barometric depressions parallel to the
mountain ranges; but, soon losing this feature, became more nearly circular as they
passed eastward. Several minor depressions in the Northwest and the Southwest have
been too local or evanescent, or too indefinite, to allow of a presentation of their tracks
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on the accompanying Chart No.I. The month secms to have heen exceptioually st'orn-ly
on the North Atlantie, and the period of unusually numerous severe storms thut scems
to have prevailed in the Pacific during October and November has, we judge, extended
into the mouth of December: on the Ist a typhoon passed northward over the islaud
of Luzon, East Indies.

I. This small depression moved from the Texas coast on the afternoon of December
4th to the Ohio valley, where it joined No. 11

II. A very gencral depression west of the Mississippi lasted during the first four
days of the mouth 1 it was followed on the filth by cold northwest winds and rising
barometer at the Rocky mountain stations.  Of the extensive depression that formed to
the eastward and exteuded from the Missouri valley to Viigiuin, ove braneh, that in the
Indian Territory, appears to have moved northeastward and formed a nuelens for the
rast.  The gradients attending this low barometer were at no time steep, nor the wind
severe, and in the course of its slow castward progress the central depression gradually
filled up until lost in New England on the 9th.

I A similar ill-defined arca of low baroweter presented itscll i the Northiwest at
the 11 P. M. report of the 9th.  This remaived on the northern Inits of the weather
charts, and was lost sigit of in Canada on the 1t

IV. The high pressure prevailing in Oregon from the Tth to the 11th may, to judze
from the rainfall on the 11th. have Leen accompanied by o low barometer to the north-
ward, and one that would explain the sudden appearanee at the 4:55 pone report of idica-
tions of a storm then central in Manitoba.  The violent winds and steep gradients of
this depression enable its path to be given with corresponding accuruey, although almost
entirely confined to the region north of our stations unul the Fath, when it ps fssed into
New England, and was there lost sight of i the greater region of very low barometer
~that lmd prevailed ou the Kast Atlantic and Newfoundland coasts sinee the Sti.

This depression appeared first in Manitoba under circumstances very similer to
tho~e .xltcndmrr the preceding oue. The barometer fell decidedly at Bismioek, Penbina
and Guarry from 4 to 11 P. M., December 13th, and then very rapidly until 7 A. M,
December 14th. at which time the centre of the depression may be placed approximately
at latitude 51° and longitude 104#°; which, on the other hand, may also be said to be
the position of the southers end of an elongated belt of low pressure, in case, as scems
probable, this depression originated, as many others do, in such a Lelt at the base of the
eastern slope of' the Roeky mouutains  The central pressirve eontinued at 29.30, with
inereasing southwest winds on the Lakes, until the evening of the 15th, when it rose at
the centre, and the disturbanece was lost cither in lower Canada or in New England.

VI. The southernmost portion of that remuaut of No V, which appears on the
map of 7:35 A. M., December 16th, was during that day cvidently cuticlosed by the fluw
of air irom British America and converted into a separate are, which gradually beeame
better defined as it passed over Maine and the Gulf of St. Lawrence on the 17th and
18th. :
VII. This slight depression originated in a manuer similar to that of No. VI and
can only be tr aced from Lake Hmon, on the 17th, 11 P. M., to norther: New York, on
the 18th, 11 P. M. Its track is too uncertain to justify p.csontatlon on Chart No. L.

VIII. The low barometer ]))C\’dll'ﬂ"‘ on the 18th on the DPacific coast. was on the
19th, followed by falling pressure in Manitoba, where it remained low until the 21st; on
the morning of which day the depression was apparently eentral to the north of Litke
Superior, where 1t remained until midnight of the 22d, and then disappeared before the
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cold northsvest winds, and without pereeptibly running into the general depression pre-
- vailing over the regions to the castward of New England. As in the case of the pre
. ceding area, the path of this storm-centre cannot be satisfactorily given on Chart No. L.

IX. The origin of this well-marked area of low barometer may, with some plansi-
bility, be traced back to northern Mexico and the most southern portion of Texas, where,
on the 19th, there prevailed southeast winds and threatening weather followed by north-

“erly gales.  This condition of affuirs was due to the low barometer then prevailing from
Texas to Manitoba and to Oregon, and the consequent high barometer over thé Gulf and
South Atlantic States. The area of rain exteuded slowly northward, reaching Indian
Territory 4:35 P. M., December 224, while cold northerly winds were beginning to pre-
vail in Nebraska and Minnesota. By the afternoon of the 2:3d the pressure had fallen
decidedly from Kansas to Texas, and the region of lowest barometer may be apparently
placed us given on Chart No. . Steep gradients and brisk winds prevailed over the
Lakes on the 24th, but the storm passed rapidly northeastward on the 25th beyond
our limits. '

X. Following closely in the reur of No. IX we find No. X in Kansas at 11 P. M,
December 26th. . Its progress northeastward on the 26th was quite rapid, with steadily
falling barometer and brisk winds on the Lakes. On the morning of the 27th the cen-
tral depression was probably over the Gult of St. Lawrence.

In councetion with this disturbance there have been veported: At Owensville, Ind.,

“at 3 . M., on the =6th a very destructive gusty wind from the southwest lasting five
minutes and having the force of a tornado; at Boston, at 9:30 P. M., a thunderstorm
and electric phenomena.

XI. A notable barometric depression, with heavy rain and brisk southwest winds,
prevailed in Califoruia and Oregon during the mosming of the 28th; by midnight its
influence was secn in the falling pressure throughout the whole region from the Missis-
sippi valley to the Pacilic, and apparently wlso in British America. I'rom the trend of
the isobars it may be concluded that the lowest pressure was at this timne central east
of British Columbia, and approximately in iatitude 56° and longitude 110°. If, after 11
P>. M., of the 28th, there werc any well-defined area of low barometer, it must have
remained fur to the north and passed ové Hudson’s Buay; t.e limits of the present
weather charts only show the V-shaped southern end of a remarkable extended area
of low pressure, whose position may be dalined by the following data, which give the
approximate position of the east side of the visible portion of the isobar of. 29.50.

The east side of isobar of 29.50 extends—

T 0 Tugt -
" December 28th, 11 P. M., : h(é:)n ]ung‘l‘tude 3;0 l‘m‘t‘Ude i2°
{ {rom longitude 92° latitude 43°
1 to “ 97° & 40°
{ from longitude 872 latitude 43°
’ “ to w“ 96° “ 37&0

. . RT3 Tath 1o
December 29th, 11 P. M., { i‘?:)“ loug}‘t ude SZP la“"iUde és?r .

December 29th, 7.35 A. M.,
D.cember 29th, 4.35 P. M.

By this latter date the rising barometer on the Oregon coast had begun to affect the
pressure in Dakota, but pressure coutinued iow. in southern California and thence to the
West Gulf States; consequently the area of 29.50, just cunsﬁdered. retired to the north-
ward, except a small portion which was cut off and isolated in the lower Missouri valley.
During the remaining last two days of the month there remained between two apeas of
high barometer a belt of low pressure, strongly contrasted temperatures and cloud or rain,
extending from Texus to Missouri and to the Lower Lakes, bordercd on either side by
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opposing north or northwest and south or southeast winds. On the 21st the steadily
increasing raius in the southwest culminated in a well-marked storm that was cen-
tral at midnight in. western Arkansas, but whose history belougs properly to the following
month of January.

It often happens that cold northeast winds on the Atlantic coast can be attributed
to the flow of abnormally cold air from areas of high harometer over the 3t. Lawrence
valley and Gulf; but, on the other hand, these winds have eqnally often a more direct
dependence on the presence of a low barometer off the South Atlantic coast. 1n some
cases the cold northern current evidently underraus the warmer air of the sea and thus
initiates a storm ; in other cases it scems probable that we must look to the advancing
hurricane as the prime cause of the northeast winds, since, by its presence, it gves
occasion for the southern flow of the colder air. precisely as a defic siency of pressure over
the Mississippi valley and Gulf States makes room for the cold northers and high press-
ures that travel from Manitrba southward. The following instances of this class of
storms have occurred during the mouth :

XII. The barometer rose with northeast winds on December 2. both at the Br-
muda and the South Atlantic stations, under the influence of a region of high pressure
that was central at 11 p. m. in New York; by 7:35 a. m., of the 3d. the barometer had
fallen slightly on the North Carolina coast, where marine reports show a destructive
gale from the northeast and southeast in progress; ut 4:35 .. m., the barometer had
fallen at both Hatteras and Bermuda; a hurricane was reported in latitude 33°, longi-
tude 73° and the central (leplessnnn was approximately in latitude 29°, longitude 76°;
December 3d, 11 p. m., the centre is estimated to have been at latitude 32°, longi: udo
78°. Possibly, however, a long belt of pressure was now developed : for, b_v the morn-
ing of the oth, the barometer had fallen on the North Carolina coast sufficiently to
render it probable that the storm-centre was then east of Norfolk; and, at 1 p. m,, it
appears to have been midway between Cipes Henry and May ; at 7:35 a m, of the 6th,
a disturbance was evidently central cast of New Jersey, and this may have been the
remnant. of the storm previously deseribed.  Equally possible is it that this was but oue
of several fragments into which the original storm becane subdivided; for, at this same
time, December 6th, 7:35 a. m., the pressure had, at the B:rmudas, fallen to 29.76; at
4:35 p. m,, it was at 29.50, and at 11 p. m, of the Gth. 29.54; showing that either
several storms were iu progress or that the isobar of 29 60 surrounded & mueh larger area,
including Bermuda and Nova Scotia as its western boundary. The latter supposition is
confirmed by the fact that the European weather maps of the 6th and 7th show that, at this
time, an area of high pressure was rapidiy descending over Irelund and Great Britain, so
that at 8 a. m., Greenwich tiwe, of the Tth, (about 3 a. m . Wushingtou ti'ue,) the isobar
30.50 passed thlou"h northern Scotland with higher pressure to the northward and
westward. For the three subsequent days the positions of the isobars over lrcland
moved slowly southward, showing that the motion ot the areas of high pressure was more
to the southwest than to the southeast ; we should therefore expect ‘that the low pressure
located east of the Bermudas moved northeastward past Nova Scotia and Newfound-
land on the Tth and sth toward Iceland on the 9th or 10th.

XIIL. In intimate connection with the preceding disturbance there appears on the
Tth, at 4.35 p. m., a storm-centre near Cape Hatieras. The reports of that time show—
Cape H'I.ttems 'b.uomete 29 17; wind direction, north; velocity, 1 miles.  Bermuda,
barometer, 29.71; wind duectlon south; velocity, 7 wmiles. This, like its predecessor,
seems to have passed northeastward up the coast.

XIV. The reports of December 11th, 4:35 p. m., from the South Atlantic coast,
suggested the possibility of there being, at that time, a small storm to the east of North
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Carolina, a suspicion that was confirined by the Bermuda and the :marine reports, fromi:
which the following estimates of its position have been compiled :
December 11th, 11 P. M., latitude 30°, longitude 75°.
12th, 7 P. M., latitude 32°, longitude 75°.
12th, 4 P. M., latitude 34°, longitude 70°.
12th, 11 P. M., latitude 36°, longitude 65°. . . -
On the morning of the 13th, the storm may have been central not far from latitude
44, longitude 61°; but, in the absence of further data, it cannot be decided whether twe.
distinet areas or one elongated area of low pressure then existed.

NOTE.—The uncertainty of the positions given for the tracks of the three stnrmi—XlI XIIT and
XTIV—renders it improper to present them upon Chart I. They are, however, instructive &4 showing, on
the one hand, how frequently a northeast wind at our Atlantie stations points to a storm-centie a few:hun-
dred miles eastward ; and, on the other, what valuable knowledge, as to their existence.and movements, we
obtain by means of the reports from the Bermudas.

Areas of High Barometer.—These have, as a rule, either passed southward west of
the Mississippi or passed eastward to Labrador and thence southward along the Atlantie
States. The Ohio valley and Middle States have been singularly free- firom' their
presence. Testimony is afforded this month, as usual, to the conclusion that our
cold areas are formed in consequence of radiation of heat throughextrémely dry’
air and that a layer of cold, dry and, therefore, dense air, by underrunning and- uplifting’
warmer, moister air, gives rise first to an area of high pressure, and subsequently to con-
densation of vapor and the initiation of an area of low pressure.

I. Appears as an area of cold air flowing southward over Upper Canada ; its centre.
passed as follows:

December 1, 7:35 A. M., Upper Canada;
u 2, 7:35 A. M., St. Lawrence valley;
v 3, 7:35 A, ‘\I, New England;
“ 4, 7:35 A. M., Middle and Eastern htate#
“ H, 7:35 A. M., St. Lawrence valley.

Cold northeast winds extended southward along-the Atl ntic coast, with fog, tloud"
and rain or snow, as far as North Carolina on the 1th

II. Following in the rear of low barometer No. II we find the rmng pressure: cul- .
mmatmg on the Tth, at 7:35 A. M., at the Pacitic Coast stations, and on the. Bth, at
7:35 A. M., in Manitoba and Dakota, where a temperature of —25° was reported. , This.
hlgh barometer rapidly spread out to the south and east and cannot be definitely traced;
it, evidently contributed its quota to the high pressure then beginuing to extend over the
Southern States and Ohio valley. .

IIT. The rising barometer and low temperature on the 9th in Manitoba-was, on the
moruing of the 10th, central in the Missouri valley, and flowing thence southward dis-:
appeared in the Southwest on the 1ith. A remnant was apparently left dt midnight in-
southern Texas, whence it, on the 12th, spread over the Gulf and Gulf St}ates tvhlle tho

barometer was abnormally low over the Lake region. ks

IV. On the afternoon of the 13th the rising barometer in the rear of Iow ‘é’o. IV
presented its culmination as a belt of high pressure extending over Arkansas and Mis-
souri; December 13th, 11 p. m., this area extended from Mississippi to southeastern -
Dakota; December 14th, 7:35 a. m., it included Missouri, Louisiana and South Carolina;
December 14th, 4:35 p. m, it included Mississippi and Louisiana; December 14th, lI
p. m., it extended from Louisiana to South Carolina and Florida; December 16th, 7:35
a. m., it extended over Mississippi, Georgia and Florida ; December 156th, 4:35"p. m.,
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it coverad Floride, and became wholly identilied with the Atlautic tropical beit of high
pressure, of which it then formed the western end.

V. While high No. IV was, on the 15th. in Florida and low No. V was over the
Lakes, the barometer rose in Oregon, Manitoba and Wyoming. The maximum pressure
was attained in Manitoba by mldm«rh* of the 16th, by which time the cold air had, iu its
southern flow, reached the coasts of Texas as a *norther.” On the morning of the 17th
the aéi/Uf High' barometer was central in the lower Missouri valley, and bv that after-
nooti lixd: p‘\ééed southeastward so as to cover Arkansas and Missouri, and by 11 p. m.
it extended from Cairo to Vicksburg. On the 18th, 7:35 a. m., the highest pressure
was i nopthenn Mississippi and Alabama ; hy 4:55 p. . 1t had .lpp.n‘entlv “moved south-
castwardha iy L1 p. me it was n northwestern Florida, and on the 19th, 7:35 a. m., in
sontlern sdlahma and Georgin, alter which 1t becomes indistinguishable from the gen-
¢ al Propiwldrédof high pressure over the Atlatie.  The average rate of movement
ut' thie well-delined ceutral highost presswre was thirty-oue miles hourly tfrom the 16th,

Pt g ASth, 11 powe; bat the advaneing edge of the outer portion ol the area
move llullp}l wure rapidly \uulh\\ ard aud eastwand.

\I..llm area of low temperature and high barometer dppealod in Manitoba on the
18th ;. it mayed, eastward over the British Provinces and was central in Canada uorth
of Lake Uut.mn at 439 poowm, Precember 10ty the temperature fell to —25° at Ottawa
at Lopegaig, ik conticued below zero over New Eugland on the worniug of 1he 20th,
being, the, Jowest temperature of the month at most lll.lL'(.’“ in that dis iict, and varying
from 0 at the southern to =29 at the northern stations.  The rapid tlow southward
over the Atlntic of the comparatively sm: all area ot cold air, and the developement in
the wesl 6t "Tow Tarcmeter No. VI allowed this eold period to change rapidly into one

of comparative warmth; the central area of high pressure was lost sight of on the 21st
as it reasched the coast of south Carolina and Georgia and joined the already extended
tropieal area of high barometer.

VIL. On the moruing of the 23rd. the rapid barometrie rise in Manitoba and cold
north winds indicated there the southern edge of another area of high pressure, which,
howaver, lika its predecessor. kept well to the narth of our stations until, in its eastward
proress, it arrived at the St. Lawrence valley at 11 p. m., December 23.  On the 24th,
at 7:35 a. m. it covered the lower St. Luwrence and greater part of 1\ew England and
New Br unmiﬂ' “ Its path eontinued castward over Labrador and Newfoundland, until
7:35 3l g, Deteriiber 25, when it was apparently central to the southeast of the Gulf of
St I,a\\lence, neanwhile, a large volume of air {lowed southward along’ the coast
as far’as Ca Vw. Hatle ras, producing, with the help of low No. [X. continued northeast
winds! ‘cloud, falu, snow or fog dunnﬂ the 24th.

VIIL. Ou the 26th, the rising pressure to the northward of low No. X passed rapidly
southward- from Dakota and Minnesota to the Missouri, and thence eastward until, on
the 2%th; 73D m,, it was central in Illinois and Michigan. It was reinforced during
this dfteriootr by an additional flow of air from the north, and continued ircreasing in
eatentinnd-intensity as it moved eastward. December 28th, 7:35 a. m., it was central
over Mane, with pressure 0.25 inches higher than in Illinois the previous morning.
As ustial, she;air now began to flow with greater freedom southward over the Atlantie,
and there,wns inaugurated a long series of foggy and rainy days along the East and
Mide lle Atlantic.coast, which, l)omnmno with northeast winds and clear weather ou the
evening of..the. 27th, continued \\nh fw, &e., nntil cleared away by the westerly winds
on J.mu.u.y.. ‘ud,,. During this thwe the (,(_‘lltl.],l high moved to the southeast of the Gulf
of 8 _La\\ n.qnq:e,, and the central low barometer, No I of January, advanced to the Lake
region, whilgrthe winds on the Atlautic coast veered from northeast to southwest and
subsequently to west.




